Abstract. 2-((4-substituted phenyl) amino) benzaldehyde, is an important intermediate for the synthesis of many biologically active intermediates of anticancer drugs. In this work, a rapid and high efficiency synthetic method for compound 1a-1b was established. Compound 1a-1b was synthesized from 2-chloronicotinic acid and 4-substituted anilines through three steps including nucleophilic substitution, reduction and oxidation reaction. The structure of the target compound 1a-1b was confirmed by H NMR and MS spectrum. Furthermore, the synthetic method was optimized. The total yield of the three steps was 59.49%.
Introduction
Cancer is a serious disease that threatens human health and life.There were 14.1 million new cancer cases, 8.2 million deaths and 32.6 million people living with cancer (within 5 years of diagnosis) in 2016 worldwide [1] [2] [3] . also known as malignant tumor, is caused by the disorder of cell proliferation mechanism, which usually results from the abnormal activation of some enzymes cancer also has been the second b .iggest killer of human beings, taking the lives of over 7 million people a year [4] [5] [6] Although a range of antitumor drugs have been discovered in the last decade, drug resistance and adverse side effects are still serious problems. therefore, it remains desirable to develop new antitumor agents with improved tumor selectivity, efficiency, and safety.
In recent years, there were many small molecule anticancer drugs had been reported. Among them, many molecules contained the 2-((4-substituted phenyl)amino)benzaldehyde (1) . Therefore, design and synthesis of 2-((4-substituted phenyl)amino)benzaldehyde (1) derivative as small molecule inhibitors played a great role in the study of anticancer drugs. The structures of these compounds were shown in Fig.1 .
The synthesis of most 2-((4-chlorophenyl) amino) benzaldehydes is reported. In the literature, there are shortcomings in the synthesis route, including esterification reaction, substitution reaction and reduction reaction. [11] [12] The product and reaction temperature are high and the by-products are harmful to the environment. 2-((4-chlorophenyl) amino) benzaldehyde is a key intermediate for anti -breast cancer, lymphoma and colon cancer [13] [14] . Therefore, the optimization of synthetic routes and methods. 2-((4-chlorophenyl) amino) benzaldehyde. In this study, we designed and optimized the synthesis of 2-((4-chlorophenyl) amino) benzaldehyde, making it more suitable for industrial production. by optimizing the reaction temperature is significantly reduced, less time-consuming, it is important to significantly improve production. 
Materials and Methods
NMR spectra were performed using Bruker 400 MHz spectrometers (Bruker Bioscience, Billerica, MA, USA) with TMS as an internal standard. Mass spectra (MS) were taken in ESI mode on Agilent 1100 LC-MS (Agilent, Palo Alto, CA, USA). All the materials were obtained from commercial suppliers and used without purification, unless otherwise specified. Yields were not optimized. TLC analysis was carried out on silica gel plates GF254 (Qindao Haiyang Chemical, China).
Synthesis of Compounds
The structures and the synthetic route were shown in Scheme 1. 
2-(Phenylamino)nicotinic acid (7a-7b)
To the mixture of 4-substituted anilines (5.9 g, 0.175 mol) and 2-chloronicotinic acid (5.0 g , 0.167 mol), in acetic acid (75 mL). After stirring for 2 h at 100 ℃, the reaction was complete by TLC analysis. The mixture was transferred to a beaker, dilute water was added slowly with stirring maintaining the temperature below 20 °C, the final pH was 9-10. Filtration, take filtrate, then adjusted the pH to 6-7 with Hydrochloric acid, under ice bath, filtration, the filter cake was washed with ice-water, dried to obtain a white solid (75-85%). (8a-8b) . The THF(40 mL)was transferred to a beaker, dilute Tetrahydroaluminium (1.64 g, 0.357 mol) was added slowly with stirring maintaining 15 min, the temperature below 0 ℃, A solution of 2-(phenylamino)nicotinic acid (3.8 g, 0.185 mol) in THF (40 mL), then it was added drop-wise to a suspension of Tetrahydroaluminium in THF solution at room temperature, control the drip rate and the temperature was kept blow 0 ℃ keep the reaction for 6.5 h. ,the reaction was complete by TLC analysis. The mixture was transferred to a beaker, dilute Ethyl acetate was added slowly with stirring, Filtration, the filtrate was concentrated under reduced pressure to afford product as a yellow viscous oil (60-88.%) and was used for next step without further purification. 
2-((4-Chlorophenyl)Amino)Benzoic Acid (7a

Conclusions
In general, the synthesis of 2 ((4-substituted phenyl)) amino) nicotinamide (1) from 2-(phenylamino) nicotinic acid was optimized by three steps including nucleophilic substitution, reduction and oxidation. Optimization by synthesis method, the reaction time is shortened, the temperature is relatively mild, the byproduct is less, and the yield of the target compound 8 is higher. Its structure was confirmed by 1H NMR.
